These focused updates are prompted following a thorough review of late-breaking clinical trials presented at national and international meetings in addition to other new published data deemed to have an impact on patient care (Section 1.1, Methodology and Evidence Review). Through a broad-based vetting process, the studies included are identified as being important to the relevant patient population. The focused update is not intended to be based on a complete literature review from the date of the previous guideline publication but rather to include pivotal new evidence that may affect changes to current recommendations. Specific criteria/considerations for inclusion of new data include the following:
• publication in a peer-reviewed journal;
• large, randomized, placebo-controlled trial(s);
• nonrandomized data deemed important on the basis of results affecting current safety and efficacy assumptions, including observational studies and meta-analyses; • strength/weakness of research methodology and findings;
• likelihood of additional studies influencing current findings;
• impact on current and/or likelihood of need to develop new performance measure(s); • request(s) and requirement(s) for review and update from the practice community, key stakeholders, and other sources free of industry relationships or other potential bias; • number of previous trials showing consistent results; and • need for consistency with a new guideline or guideline updates or revisions.
In analyzing the data and developing recommendations and supporting text, the writing group uses evidence-based methodologies developed by the Task Force (1). The Class of Recommendation (COR) is an estimate of the size of the treatment effect considering risks versus benefits in addition to evidence and/or agreement that a given treatment or procedure is or is not useful/effective and in some situations may cause harm. The Level of Evidence (LOE) is an estimate of the certainty or precision of the treatment effect. The writing group reviews and ranks evidence supporting each recommendation with the weight of evidence ranked as LOE A, B, or C using specific definitions that are included in Table 1 . Studies are identified as observational, retrospective, prospective, or randomized where appropriate. For certain conditions for which inadequate data are available, recommendations are based on expert consensus and clinical experience and ranked as LOE C. When recommendations at LOE C are supported by historical clinical data, appropriate references (including clinical reviews) are cited if available. For issues for which sparse data are available, a survey of current practice among the clinicians on the writing group is the basis for LOE C recommendations, and no references are cited. The schema for COR and LOE is summarized in Table 1 , which also provides suggested phrases for writing recommendations within each COR. A new addition to this methodology is separation of the Class III recommendations to delineate whether the recommendation is determined to be of "no benefit" or is associated with "harm" to the patient. In addition, in view of the increasing number of comparative effectiveness studies, comparator verbs and suggested phrases for writing recommendations for the comparative effectiveness of one treatment/strategy with respect to another for COR I and IIa, LOE A or B only.
In view of the advances in medical therapy across the spectrum of cardiovascular diseases, the Task Force has designated the term guideline-directed medical therapy (GDMT) to represent optimal medical therapy as defined by ACCF/AHA guideline (primarily Class I) recommended therapies. This new term, GDMT, will be used herein and throughout all future guidelines.
Because the ACCF/AHA practice guidelines address patient populations (and healthcare providers) residing in North America, drugs that are not currently available in North America are discussed in the text without a specific COR. For studies performed in large numbers of subjects outside North America, each writing group reviews the potential impact of different practice patterns and patient populations on the treatment effect and relevance to the ACCF/AHA target population to determine whether the findings should inform a specific recommendation.
The ACCF/AHA practice guidelines are intended to assist healthcare providers in clinical decision making by describing a range of generally acceptable approaches to the diagnosis, management, and prevention of specific diseases or conditions. The guidelines attempt to define practices that meet the needs of most patients in most circumstances. The ultimate judgment regarding care of a particular patient must be made by the healthcare provider and patient in light of all the circumstances presented by that patient. As a result, situations may arise in which deviations from these guidelines may be appropriate. Clinical decision making should consider the quality and availability of expertise in the area where care is provided. When these guidelines are used as the basis for regulatory or payer decisions, the goal should be improvement in quality of care. The Task Force recognizes that situations arise for which additional data are needed to inform patient care more effectively; these areas will be identified within each respective guideline when appropriate.
Prescribed courses of treatment in accordance with these recommendations are effective only if they are followed. Because lack of patient understanding and adherence may adversely affect outcomes, physicians and other healthcare providers should make every effort to engage the patient's active participation in prescribed medical regimens and lifestyles. In addition, patients should be informed of the risks, benefits, and alternatives to a particular treatment and be involved in shared decision making whenever feasible, particularly for COR IIa and IIb, for which the benefit-to-risk ratio may be lower.
The Task Force makes every effort to avoid actual, potential, or perceived conflicts of interest that may arise as a result of industry relationships or personal interests among the members of the writing group. All writing group members and peer reviewers of the guideline are required to disclose all current healthcare-related relationships, including those existing 12 months before initiation of the writing effort. In December 2009, the ACCF and AHA implemented a new policy for relationships with industry and other entities (RWI) that requires the writing group chair plus a minimum of 50% of the writing group to have no relevant RWI (Appendix 1 for the ACCF/AHA definition of relevance). These statements are reviewed by the Task Force and all members during each conference call and/or meeting of the writing group and are updated as changes occur. All guideline recommendations require a confidential vote by the writing group and must be approved by a consensus of the voting members. Members are not permitted to draft or vote on any text or recommendations pertaining to their RWI. Members who recused themselves from voting are indicated in the list of writing group members, and specific section recusals are noted in Appendix 1. Authors' and peer reviewers' RWI pertinent to this guideline are disclosed in Appendixes 1 and 2, respectively. Additionally, to ensure complete transparency, writing group members' comprehensive disclosure informationincluding RWI not pertinent to this document-is available as an online supplement. Comprehensive disclosure information for the Task Force is also available online at http://www. cardiosource.org/ACC/About-ACC/Leadership/Guidelines-andDocuments-Task-Forces.aspx. The work of the writing group is supported exclusively by the ACCF and AHA without commercial support. Writing group members volunteered their time for this activity.
In an effort to maintain relevance at the point of care for practicing physicians, the Task Force continues to oversee an ongoing process improvement initiative. As a result, in response to pilot projects, several changes to these guidelines Table 1 
. Applying Classification of Recommendations and Level of Evidence
A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do not lend themselves to clinical trials. Although randomized trials are unavailable, there may be a very clear clinical consensus that a particular test or therapy is useful or effective.
*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as sex, age, history of diabetes, history of prior myocardial infarction, history of heart failure, and prior aspirin use.
†For comparative effectiveness recommendations (Class I and IIa; Level of Evidence A and B only), studies that support the use of comparator verbs should involve direct comparisons of the treatments or strategies being evaluated.
will be apparent, including limited narrative text, a focus on summary and evidence tables (with references linked to abstracts in PubMed), and more liberal use of summary recommendation tables (with references that support LOE) to serve as a quick reference.
In April 2011, the Institute of Medicine released 2 reports: Clinical Practice Guidelines We Can Trust and Finding What Works in Health Care: Standards for Systematic Reviews (2, 3) . It is noteworthy that the ACCF/AHA practice guidelines were cited as being compliant with many of the standards that were proposed. A thorough review of these reports and our current methodology is under way, with further enhancements anticipated.
The recommendations in this focused update are considered current until they are superseded in another focused update or the full-text guideline is revised. Guidelines are official policy of both the ACCF and AHA.
Jeffrey L. Anderson (5, 6) .
To provide clinicians with a comprehensive set of data, whenever deemed appropriate or when published, the absolute risk difference and number needed to treat or harm are provided in the guideline, along with confidence intervals (CI) and data related to the relative treatment effects such as odds ratio (OR), relative risk (RR), hazard ratio (HR), and incidence rate ratio.
Consult the full-text version of the 2007 ACC/AHA Guidelines for the Management of Patients With Unstable Angina/Non-ST-Elevation Myocardial Infarction (4) for policy on clinical areas not covered by the current document. Individual recommendations updated in this focused update will be incorporated into future revisions and/or updates of the full-text guidelines. 12 receptor inhibitor in this patient population at that time (6) . Since the publication of the last guideline (6), the FDA has approved 2 additional P2Y 12 receptor inhibitors for use in patients with UA/NSTEMI. The FDA approved the use of prasugrel and ticagrelor based on data from head-to-head comparison trials with clopidogrel, in which prasugrel and ticagrelor were respectively superior to clopidogrel in reducing clinical events but at the expense of an increased risk of bleeding.
Organization of the Writing Group
The pivotal trial for prasugrel, TRITON-TIMI 38 (Trial to Assess Improvement in Therapeutic Outcomes by Optimizing Platelet Inhibition with Prasugrel-Thrombolysis in Myocardial Infarction) (7), focused on patients with acute coronary syndrome (ACS) who were referred for percutaneous coronary intervention (PCI). TRITON-TIMI 38 randomly assigned 13,608 patients with moderate-to high-risk ACS, of whom 10,074 (74%) had UA/NSTEMI, to receive prasugrel (a 60-mg loading dose and a 10-mg daily maintenance dose) or clopidogrel (a 300-mg loading dose and a 75-mg daily maintenance dose) for a median follow-up of 14.5 months. Acetylsalicylic acid (aspirin) was prescribed within 24 hours of PCI. Clinical endpoints were assessed at 30 and 90 days and then at 3-month intervals for 6 to 15 months. Among patients with UA/NSTEMI undergoing PCI, a prasugrel loading dose was administered before, during, or within 1 hour after PCI but only after coronary anatomy had been defined. Patients taking any thienopyridine within 5 days of randomization were excluded.
Prasugrel was associated with a significant 2.2% absolute reduction and a 19% relative reduction in the primary efficacy endpoint, a composite of the rate of death due to cardiovascular causes (including arrhythmia, congestive heart failure, shock, and sudden or unwitnessed death), nonfatal myocardial infarction (MI), or nonfatal stroke during the follow-up period (see Online Data Supplement). The primary efficacy endpoint occurred in 9.9% of patients receiving prasugrel and 12.1% of patients receiving clopidogrel (HR for prasugrel versus clopidogrel: 0.81; 95% CI: 0.73 to 0.90; pϽ0.001) (7) . Prasugrel decreased cardiovascular death, MI, and stroke by 138 events (number needed to treatϭ46). The difference in the primary endpoint was largely related to the difference in rates of nonfatal MI (7.3% for prasugrel versus 9.5% for clopidogrel; HR: 0.76; 95% CI: 0.67 to 0.85; pϽ0.001). Rates of cardiovascular death (2.1% versus 2.4%; pϭ0.31) and nonfatal stroke (1.0% versus 1.0%; pϭ0.93) were not reduced by prasugrel relative to clopidogrel. Rates of stent thrombosis were significantly reduced from 2.4% to 1.1% (pϽ0.001) by prasugrel.
Prasugrel was associated with a significant increase in the rate of bleeding, notably TIMI (Thrombolysis In Myocardial Infarction) major hemorrhage, which was observed in 2.4% of patients taking prasugrel and in 1.8% of patients taking clopidogrel (HR for prasugrel versus clopidogrel: 1.32; 95% CI: 1.03 to 1.68; pϭ0.03). Prasugrel was associated with a significant increase in fatal bleeding compared with clopidogrel (0.4% versus 0.1%; pϭ0.002). From the standpoint of safety, prasugrel was associated with an increase of 35 TIMI major and non-coronary artery graft bypass (CABG) bleeds (number needed to harmϭ167) (7). Also, greater rates of life-threatening bleeding were evident in the prasugrel group than in the clopidogrel group: 1.4% versus 0.9%, respectively (HR for prasugrel: 1.52; 95% CI: 1.08 to 2.13; pϭ0.01). In the few patients who underwent CABG, TIMI major bleeding through 15 months was also greater with prasugrel than with clopidogrel (13.4% versus 3.2%, respectively; HR for prasugrel: 4.73; 95% CI: 1.90 to 11.82; pϽ0.001) (7). The net clinical benefit in the TRITON-TIMI 38 study demonstrated a primary efficacy and safety endpoint rate of 13.9% in the clopidogrel group versus 12.2% in the prasugrel group (HR: 0.87; 95% CI: 0.79 to 0.95; pϭ0.004).
A post hoc analysis suggested there were 3 subgroups of ACS patients who did not have a favorable net clinical benefit (defined as the rate of death due to any cause, nonfatal MI, nonfatal stroke, or non-CABG-related nonfatal TIMI major bleeding) from the use of prasugrel or who had net harm: Patients with a history of stroke or transient ischemic attack before enrollment had net harm from prasugrel (HR: 1.54; 95% CI: 1.02 to 2.32; pϭ0.04); patients age Ն75 years had no net benefit from prasugrel (HR: 0.99; 95% CI: 0.81 to 1.21; pϭ0.92); and patients with a body weight of Ͻ60 kg had no net benefit from prasugrel (HR: 1.03; 95% CI: 0.69 to 1.53; pϭ0.89). In both treatment groups, patients with at least 1 of these risk factors had higher rates of bleeding than those without them (7).
The FDA approved prasugrel on July 10, 2009, and cited a contraindication against its use in patients with a history of transient ischemic attack or stroke or with active pathological bleeding (8) . The FDA labeling information includes a general warning against the use of prasugrel in patients age Ն75 years because of concerns of an increased risk of fatal and intracranial bleeding and uncertain benefit except in high-risk situations (patients with diabetes or a history of prior MI), in which case the net benefit appears to be greater and its use may be considered (8) . In focusing specifically on patients with UA/NSTEMI, the rate of the primary efficacy endpoint was significantly reduced in favor of prasugrel (9.9% versus 12.1%; adjusted HR: 0.82; 95% CI: 0.73 to 0.93; pϭ0.002) (7).
The pivotal trial for ticagrelor, PLATO (Study of Platelet Inhibition and Patient Outcomes) (9), was a multicenter, international, randomized controlled trial comparing ticagrelor with clopidogrel (on a background of aspirin therapy) to determine whether ticagrelor is superior to clopidogrel for the prevention of vascular events and death in a broad population of patients with ACS (see Online Data Supplement). A total of 18,624 patients hospitalized with an ACS were randomized at 862 centers (from 2006 through 2008). Of those, 11,598 patients had UA/NSTEMI (patients with UA and NSTEMI made up 16.7% and 42.7% of the overall population, respectively), whereas 7,026 patients had STEMI.
The primary efficacy endpoint was the time to first occurrence of the composite of vascular death, MI, or stroke. The primary safety endpoint was the first occurrence of any major bleeding event. The randomized treatment was scheduled to continue for 12 months; however, patients were allowed to leave the trial at 6 to 9 months if the event-driven study achieved its targeted number of primary events. Overall, the median duration of study drug administration was 277 days. Using a double-blind, double-dummy design, ticagrelor (180-mg loading dose followed by 90 mg twice daily) was compared with clopidogrel (300-to 600-mg loading dose followed by 75 mg daily) (9) . At 24 hours after randomization, 79% of patients treated with clopidogrel received at least 300 mg, and nearly 20% received at least 600 mg. Overall, 64.3% of patients underwent PCI during the index hospitalization and 60.6% had stent implantation. Median times from the start of hospitalization to initiation of study treatment were 4.9 and 5.3 hours for ticagrelor and clopidogrel, respectively. There were no significant differences between the ticagrelor and clopidogrel groups in rates of major bleeding (the primary safety endpoint: composite of major life-threatening and other major bleeding events, PLATO study criteria; 11.6% versus 11.2%; HR: 1.04; 95% CI: 0.95 to 1.13), TIMI major bleeding (7.9% versus 7.7%; HR: 1.03; 95% CI: 0.93 to 1.15), or fatal bleeding (0.3% versus 0.3%; HR: 0.87; 95% CI: 0.48 to 1.59) (9) . There were also no differences in major bleeding in patients undergoing CABG, in whom clopidogrel and ticagrelor were discontinued before the procedure for 5 days and 24 to 72 hours, respectively, per study protocol. Ticagrelor, however, was associated with a higher rate of non-CABG-related major bleeding (4.5% versus 3.8%, pϭ0.03). In addition, ticagrelor caused a higher incidence of dyspnea (13.8% versus 7.8%; HR: 1.84; 95% CI: 1.68 to 2.02; although not necessitating drug discontinuation except in a few cases), mild increases in creatinine and uric acid levels, and a higher rate of ventricular pauses Ն3 seconds in the first week (5.8% versus 3.6%, pϭ0.01; but without causing differences in syncope or pacemaker implantation). Overall, discontinuation of the study drug due to adverse events occurred more frequently with ticagrelor than with clopidogrel (7.4% versus 6.0%; pϽ0.001). Patients with a history of bleeding were excluded in PLATO, and Ͻ4% of patients had a prior history of nonhemorrhagic stroke (9) . The efficacy and safety of ticagrelor in patients with prior transient ischemic attack or stroke were not reported in PLATO (9) , and the balance of risks and benefits of ticagrelor in this patient population remains unclear.
A separate analysis was performed for the 5,216 patients in PLATO admitted with ACS and prespecified as planned for noninvasive management (constituting 28% of the overall PLATO study population) (10) . Compared with clopidogrel, ticagrelor was associated with a lower incidence of the primary endpoint (12.0% versus 14.3%; HR: 0.85; 95% CI: 0.73 to 1.00; pϭ0.04) and overall mortality without increasing major bleeding. These results indicate the benefits of intensified P2Y 12 inhibition with ticagrelor applied broadly for patients regardless of the intended or actualized management strategy (10) .
The benefits of ticagrelor in PLATO appeared to be attenuated in patients weighing less than the median weight for their sex and those not taking lipid-lowering therapies at randomization (9) . There was a significant interaction between treatment and geographic region, with patients enrolled in North America having no statistically significant differences between ticagrelor and clopidogrel with respect to the primary efficacy endpoint (9) . Extensive additional analyses were conducted to explore potential explanations for this interaction between treatment effect in PLATO and geographic region and whether this could be explained by specific patient characteristics or concomitant therapies (11). Mahaffey and colleagues (11) noted that a significantly higher proportion of patients in the United States received a median aspirin dose of Ն300 mg daily compared with the rest of the world (53.6% versus 1.7%). Indeed, of all 37 baseline and postrandomization variables explored, only aspirin maintenance dose appeared to explain a substantial fraction of the regional interaction. Of note, subgroup analysis consistently showed the same aspirin-dose effect outside the United States. Without being able to fully rule out the play of chance or other factors related to clinical care in North America as explanations for the regional interaction, PLATO concluded that a low aspirin maintenance dose (Յ100 mg daily) is likely to be associated with the most favorable outcomes when using the potent P2Y 12 inhibitor ticagrelor in patients with ACS (11) .
Because of its reversible inhibition of the P2Y 12 receptor, ticagrelor is associated with more rapid functional recovery of circulating platelets and, consequently, a faster offset of effect than clopidogrel. Although this may represent a potential advantage for patients with ACS undergoing early CABG, it may theoretically pose a problem for noncompliant patients (especially given its twice-daily dosing regimen).
The FDA approved ticagrelor on July 20, 2011 (12) . The FDA also issued a "Boxed Warning" indicating that aspirin daily maintenance doses of Ͼ100 mg decrease the effectiveness of ticagrelor, cautioned against its use in patients with active bleeding or a history of intracranial hemorrhage, and advocated a Risk Evaluation and Mitigation Strategy, a plan to help ensure that the benefits of ticagrelor outweigh its risks. As part of that plan, the manufacturer is mandated to conduct educational outreach programs to alert physicians about the risk of using higher doses of aspirin.
Dual antiplatelet therapy with aspirin and either clopidogrel or prasugrel has increased the risk of intracranial hemorrhage in several clinical trials and patient populations (especially in those with prior stroke) (7,13a,13b,13c) . In PLATO, the number of patients with prior stroke was small, limiting the power to detect treatment differences in intracranial bleeding in this subgroup (13d 12 Receptor Inhibitors for PCI in UA/NSTEMI. The writing group cautions that data on the use of prasugrel and ticagrelor come solely from the TRITON-TIMI 38 and PLATO trials, respectively, and their use in clinical practice should carefully follow how they were tested in these studies (7, 9) . Prasugrel was administered only after a decision to proceed to PCI was made, whereas ticagrelor was studied in "all-comer" patients with UA/ NSTEMI, including invasively and medically managed patients. The writing group does not recommend that prasugrel be administered routinely to patients with UA/NSTEMI before angiography, such as in an emergency department, or used in patients with UA/NSTEMI who have not undergone PCI. The FDA package label suggests that it is reasonable to consider selective use of prasugrel before catheterization in subgroups of patients for whom a decision to proceed to angiography and PCI has already been established for any reason (8) . The writing group acknowledges this flexibility, but it is not its intention to make more specific recommendations about which subgroups of patients might benefit from prasugrel or ticagrelor instead of clopidogrel. The writing group does wish to caution clinicians about the potential increased bleeding risks associated with prasugrel and ticagrelor compared with clopidogrel in specific settings and especially among the subgroups identified in the package insert and clinical trials (7) (8) (9) 12) . This guideline explicitly does not endorse one of the P2Y 12 receptor inhibitors over the other. There were several reasons for this decision. Although the composite efficacy endpoint in TRITON-TIMI 38 favored prasugrel, driven predominantly by a difference in nonfatal MIs (mostly asymptomatic), with deaths and nonfatal strokes being similar, bleeding was increased in the prasugrel group (7). On the other hand, the composite efficacy endpoint in PLATO favoring ticagrelor over clopidogrel was driven by differences in both vascular death and nonfatal MIs, with stroke rates being similar. Ticagrelor was also associated with a notable reduction in all-cause mortality in PLATO. Compared with clopidogrel, ticagrelor was associated with a higher rate of non-CABG-related major bleeding and slightly more frequent discontinuation of the study drug due to adverse events (9) . On the other hand, prasugrel was associated with a significant increase in the rate of TIMI major hemorrhage, TIMI major and non-CABG bleeding, as well as higher fatal and life-threatening bleeding. There was a significant interaction between the treatment effect in PLATO and the geographic region, with lack of benefit in the United States for ticagrelor versus clopidogrel (with the explanation depending on a post hoc analysis of aspirin maintenance dose, as noted in the preceding text) (11) (see Online Data Supplement).
It must be recognized, however, that the 2 newer P2Y 12 receptor inhibitors were studied in different patient populations and that there is no head-to-head comparative trial of these agents. Also, the loading dose of clopidogrel in TRI-TON-TIMI 38 was lower than is currently recommended in this guideline (7) . Furthermore, some emerging studies suggest there may be some patients who are resistant to clopidogrel, but there is little information about the use of strategies to select patients who might do better with newer P2Y 12 receptor inhibitors. Considerations of efficacy in the prevention of thrombosis and risk of an adverse effect related to bleeding and experience with a given medication may best guide decisions about the choice of P2Y 12 receptor inhibitor for individual patients (14) (Appendix 4).
Timing of Discontinuation of P2Y 12 Receptor
Inhibitor Therapy for Surgical Procedures. The writing group weighed the current data on the use of P2Y 12 receptor inhibitor therapy in patients who remain hospitalized after UA/NSTEMI and are candidates for CABG and retained the 2007 recommendation (4) of empirical discontinuation of clopidogrel therapy for at least 5 days (13) and advocated a period of at least 7 days in patients receiving prasugrel and a period of at least 5 days in patients receiving ticagrelor for their respective discontinuation before planned CABG (8, 12) . Ultimately, the patient's clinical status will determine the risk-to-benefit ratio of CABG compared with awaiting restoration of platelet function. It is the opinion of the writing group that physicians and patients should be cautioned against early discontinuation of P2Y 12 receptor inhibitors for elective noncardiac procedures. Given the increased hazard of recurrent cardiovascular events from premature discontinuation of P2Y 12 inhibitors and the increased bleeding risk in patients undergoing procedures on therapy (e.g., colonoscopy with biopsy, dental procedures), it is advisable to consult a cardiologist and preferably defer elective noncardiac procedures until the patient finishes the appropriate course of P2Y 12 receptor inhibition therapy, especially in UA/NSTEMI patients who received Ͻ12 months of treatment with dual antiplatelet therapy after deployment of a drug-eluting stent (DES) (15).
Interindividual Variability in Responsiveness to Clopidogrel. Although clopidogrel in combination
with aspirin has been shown to reduce recurrent coronary events in the posthospitalized ACS population (13, 16) , the response to clopidogrel varies among patients, and diminished responsiveness to clopidogrel has been observed (17, 18) . Clopidogrel is a prodrug and requires conversion to R130964, its active metabolite, through a 2-step process in the liver that involves several CYP450 isoenzymes (19) ; of these, the CYP2C19 isoenzyme is responsible for almost half of the first step formation (20) . At least 3 major genetic polymorphisms of the CYP2C19 isoenzyme are associated with loss of function: CYP2C19*1, *2, and *3 (20 -22) . The CYP2C19*2 and *3 variants account for 85% and 99% of the loss-of-function alleles in Caucasians and Asians, respectively (20) . There are racial and ethnic differences in the prevalence of these loss-of-function alleles among Caucasians, African Americans, Asians, and Latinos, but all of these groups have some expression of them.
Data from a number of observational studies have demonstrated an association between an increased risk of adverse cardiovascular events and the presence of Ն1 of the nonfunctioning alleles (17, 18, 20, 21, (23) (24) (25) (26) (27) and are well delineated in the ACCF/AHA Clopidogrel Clinical Alert (20) .
Prasugrel, the second FDA-approved P2Y 12 receptor inhibitor for use in ACS, is also a prodrug that requires conversion to its active metabolite. Prasugrel requires a single CYP-dependent step for its oxidation to the active metabolite, and at least 2 observational studies have demonstrated no significant decrease in plasma concentrations or platelet inhibition activity in carriers of at least 1 loss-of-function allele of the CYP2C19 isoenzyme (28, 29) . On the other hand, ticagrelor, the latest FDA-approved P2Y 12 receptor inhibitor, is a nonthienopyridine, reversible, direct-acting oral antagonist of the P2Y 12 receptor that does not require transformation to an active metabolite (30) .
Since the FDA announced a "Boxed Warning" on March 12, 2010, about the diminished effectiveness of clopidogrel in patients with an impaired ability to convert the drug into its active form (14) , there has been much interest in whether clinicians should perform routine testing in patients being treated with clopidogrel. The routine testing could be for genetic variants of the CYP2C19 allele and/or for overall effectiveness for inhibition of platelet activity. The ACCF/ AHA Clopidogrel Clinical Alert expertly summarizes the issues surrounding clopidogrel and the use of genotype testing, as well as the potential for routine platelet function testing (20) .
The FDA label revision does not mandate testing for CYP2C19 genotypes or overall platelet function (14) . The revision serves to warn clinicians that certain patient subgroups may exhibit reduced clopidogrel-mediated platelet inhibition and emphasizes that clinicians should be aware of alternative treatment strategies to tailor alternative therapies when appropriate.
A number of commercially available genetic test kits will identify the presence of Ն1 of the loss-of-function CYP2C19 alleles, but these tests are expensive and not routinely covered by most insurance policies. Additionally, there are no prospective studies that demonstrate that the routine use of these tests coupled with modification of antiplatelet therapy improves clinical outcomes or reduces subsequent clinical events. A recent meta-analysis demonstrated an association between the CYP2C19 genotype and clopidogrel responsiveness but no significant association of genotype with cardiovascular events (31) . Several ongoing studies are examining whether genotype assessment with attendant alteration in antiplatelet therapy for those with loss-of-function alleles can improve clinical outcomes. On the basis of the current evidence, it is difficult to strongly recommend genotype testing routinely in patients with ACS, but it might be considered on a case-by-case basis, especially in patients who experience recurrent ACS events despite ongoing therapy with clopidogrel.
Some argue that clinicians should consider routine testing of platelet function, especially in patients undergoing highrisk PCI (20) , to maximize efficacy while maintaining safety. Again, no completed prospective studies have examined such an approach to guide such a sweeping change in clinical management. At least 4 randomized clinical evaluation studies being conducted now are testing the hypothesis that routine platelet function testing should be used to tailor antiplatelet therapy, and any strong recommendation regarding more widespread use of such testing must await the results of these trials. The lack of evidence does not mean lack of efficacy or potential benefit, but the prudent physician should maintain an open yet critical mind-set about the concept until data are available from Ն1 of the ongoing randomized clinical trials examining this strategy.
Our recommendations for the use of genotype testing and platelet function testing seek to strike a balance between not imposing an undue burden on clinicians, insurers, and society to implement these strategies in patients with UA or NSTEMI and that of acknowledging the importance of these issues to patients with UA/NSTEMI. Our recommendations that the use of either strategy may have some benefit should be taken in the context of the remarks in this update, as well as the more comprehensive analysis in the ACCF/AHA Clopidogrel Clinical Alert (20) . The Class IIb recommendation of these strategies suggests that a selective, limited approach to platelet genotype assessment and platelet function testing is the more prudent course until better clinical evidence exists for us to provide a more scientifically derived recommendation.
Optimal Loading and Maintenance Dosages of Clopidogrel.
Some have suggested that the loading and maintenance doses of clopidogrel should be altered to account for potential reduced responsiveness to clopidogrel therapy or that some subgroups of high-risk patients should be treated preferentially with prasugrel (20) . Accordingly, the optimal loading and short-term maintenance dosing for clopidogrel in patients with UA/NSTEMI undergoing PCI is uncertain.
Loading and short-term maintenance doses of clopidogrel were studied in CURRENT-OASIS 7 (Clopidogrel optimal loading dose Usage to Reduce Recurrent EventsOrganization to Assess Strategies in Ischemic Syndromes), with published data demonstrating a potential benefit of higher-dose clopidogrel in patients with definite UA/ NSTEMI undergoing an invasive management strategy (32, 33) . The CURRENT-OASIS 7 trial randomized 25,086 patients with ACS who were intended for PCI and who were not considered to be at high risk for bleeding to receive higher-dose clopidogrel (600 mg loading, 150 mg daily for 6 days, 75 mg daily thereafter) versus standard-dose clopidogrel (300 mg loading, 75 mg daily) as part of a 2ϫ2 design that also compared maintenance higher-dose aspirin (300 to 325 mg daily) with low-dose aspirin (75 to 100 mg daily). All patients received Ն300 mg of aspirin on Day 1 regardless of randomization after Day 1. The primary endpoint of the trial was the combination of cardiovascular death, myocardial (re)infarction, or stroke at 30 days. Although the overall trial (33) failed to demonstrate a significant difference in the primary endpoint between the clopidogrel and aspirin groups (4.2% versus 4.4%), the PCI subset (nϭ17,263) did show significant differences in the clopidogrel arm (32). The primary outcome was reduced in the PCI subgroup randomized to higher-dose clopidogrel (3.9% versus 4.5%; pϭ0.035), and this was largely driven by a reduction in myocardial (re)infarction (2.0% versus 2.6%; pϭ0.017). Definite stent thrombosis was reduced in the higher-dose clopidogrel group (0.7% versus 1.3%; pϭ0.0001), with consistent results across DES versus non-DES subtypes. Higher-dose clopidogrel therapy increased major bleeding in the entire group (2.5% versus 2.0%; pϭ0.012) and the PCI subgroup (1.1% versus 0.7%; pϭ0.008). The benefit of higher-dose clopidogrel loading was offset by an increase in major bleeding (32) . The findings from the prespecified PCI subgroup analysis (32) should be interpreted with caution and considered hypothesis generating, because the primary endpoint of the CURRENT-OASIS 7 trial was not met and given that the p value for interaction (pϭ0.026) between treatment effect and PCI was of borderline statistical significance.
As noted in the dosing table (Appendix 3), the current recommended loading dose for clopidogrel is uncertain. In addition, several hours are required to metabolize clopidogrel to its active metabolite, leaving a window of time where there is a reduced level of effectiveness even in patients who respond to clopidogrel.
Proton Pump Inhibitors and Dual Antiplatelet
Therapy for ACS. Proton pump inhibitor (PPI) medications have been found to interfere with the metabolism of clopidogrel. When clopidogrel is started, PPIs are often prescribed prophylactically to prevent gastrointestinal (GI) complications such as ulceration and related bleeding (34) due to dual antiplatelet therapy, in particular aspirin and clopidogrel (17) . Coupled with concern about the GI precautions, there has been increased emphasis on the prevention of premature discontinuation of dual antiplatelet therapy, particularly in patients who have received a DES for whom 12 months of antiplatelet therapy is recommended (15) .
There have been retrospective reports of adverse cardiovascular outcomes (e.g., readmission for ACS) when the antiplatelet regimen of clopidogrel and aspirin is accompanied by PPIs assessed as a group compared with use of this regimen without a PPI (17, 35, 36) . In a retrospective cohort study from the Veterans Affairs' medical records and pharmacy database, concomitant clopidogrel and PPI therapy (with omeprazole, rabeprazole, lansoprazole, or pantoprazole) at any time during follow-up of 8,205 patients discharged for ACS was associated with an increased risk of death or rehospitalization for ACS (17) . Other post hoc study analyses (25) and a retrospective data analysis from the National Heart, Lung, and Blood Institute Dynamic Registry, in which PPIs were assessed as a class in combination with a clopidogrel and an aspirin regimen, have not found an effect of PPI therapy on the clinical effect of clopidogrel in ACS patients, post-ACS patients, and a general post-PCI population, respectively (25) .
Some studies have suggested that adverse cardiovascular outcomes with the combination of clopidogrel and a PPI are explained by the individual PPI, in particular, the use of a PPI that inhibits CYP450 2C19, including omeprazole, lansoprazole, or rabeprazole. Notably, the PPI omeprazole has been reported to significantly decrease the inhibitory effect of clopidogrel on platelet aggregation (38, 39) . One study reported that the PPI pantoprazole was not associated with recurrent MI among patients receiving clopidogrel, possibly due to pantoprazole's lack of inhibition of CYP450 2C19 (35) .
Other studies have examined the P2Y 12 receptor inhibitor prescribed with the PPI. One open-label drug study evaluated the effects of the PPI lansoprazole on the pharmacokinetics and pharmacodynamics of prasugrel and clopidogrel in healthy subjects given single doses of prasugrel 60 mg and clopidogrel 300 mg with and without concurrent lansoprazole 30 mg per day. The data suggest that inhibition of platelet aggregation was reduced in patients who took the combination of clopidogrel and lansoprazole, whereas platelet aggregation was unaffected after a prasugrel dose (40) .
Another study (36) assessed the association of PPIs with the pharmacodynamics and clinical efficacy of clopidogrel and prasugrel, based on populations from 2 randomized trials, the PRINCIPLE (Prasugrel In Comparison to Clopidogrel for Inhibition of Platelet Activation and Aggregation) TIMI-44 trial (41) and the TRITON-TIMI 38 trial (7). The findings indicated that first, PPI treatment attenuated the pharmacodynamic effects of clopidogrel and, to a lesser extent, those of prasugrel. Second, PPI treatment did not affect the clinical outcome of patients given clopidogrel or prasugrel. This finding was true for all PPIs that were studied, including omeprazole and pantoprazole.
Observational trials may be confounded by selection bias. In the COGENT (Clopidogrel and the Optimization of Gastrointestinal Events) study (42) , omeprazole was compared with placebo in 3,627 patients starting dual antiplatelet therapy with aspirin and clopidogrel. No difference was found in the primary composite cardiovascular endpoint between clopidogrel plus omeprazole and clopidogrel plus placebo (HR: 1.02), but GI bleeding complications were reduced (42) . COGENT had several shortcomings (see Online Data Supplement), and more controlled, randomized clinical trial data are needed to address the clinical impact of conjunctive therapy with clopidogrel and PPIs.
The FDA communication on an ongoing safety review of clopidogrel bisulfate (14) advises that healthcare providers should reevaluate the need for starting or continuing treatment with a PPI, including omeprazole, in patients taking clopidogrel. The FDA notes there is no evidence that other drugs that reduce stomach acid, such as H2 blockers or antacids, interfere with the antiplatelet activity of clopidogrel. Healthcare providers should continue to prescribe and patients should continue to take clopidogrel as directed, because clopidogrel has demonstrated benefits in preventing blood clots that could lead to a heart attack or stroke. Healthcare providers should reevaluate the need for starting or continuing treatment with a PPI, including omeprazole (over the counter), in patients taking clopidogrel. Patients taking clopi-dogrel should consult their healthcare provider if they are currently taking or considering taking a PPI, including omeprazole (14) . The ACCF has released a statement on the use of PPI agents in combination with clopidogrel. The expert consensus statement does not prohibit the use of PPI agents in appropriate clinical settings, yet highlights the potential risks and benefits from use of PPI agents in combination with clopidogrel (43).
3.2.3.1.6. Glycoprotein IIb/IIIa Receptor Antagonists.
The efficacy of glycoprotein (GP) IIb/IIIa inhibitor therapy has been well established during PCI procedures and in patients with UA/NSTEMI, particularly among high-risk patients such as those with elevated troponin biomarkers, those with diabetes, and those undergoing revascularization (44 -54) . The preponderance of the evidence supporting the use of GP IIb/IIIa inhibitor therapy predated the trials that established the benefits of clopidogrel, early invasive therapy, and contemporary medical treatments in patients with UA/ NSTEMI. These studies supported the upstream use of a GP IIb/IIIa inhibitor as a second agent in combination with aspirin for dual antiplatelet therapy in patients with UA/ NSTEMI, especially in high-risk subsets such as those with an initial elevation in cardiac troponins, those with diabetes, and in those undergoing revascularization (47,48,50 -52,55) . These studies did not directly test in a randomized fashion the selection of an oral thienopyridine versus an intravenous (IV) GP IIb/IIIa inhibitor as the second antiplatelet agent in UA/NSTEMI.
Contemporary clinical trials have therefore been needed to define the optimal timing of initiation of GP IIb/IIIa inhibitor therapy in patients with UA/NSTEMI, whether "upstream" (at presentation and before angiography) or "deferred" (at the time of angiography/PCI), and its optimal application (whether routine, selective, or provisional) and to clarify the relative benefit and risk of GP IIb/IIIa inhibitor therapy as a third antiplatelet agent in combination with aspirin and a thienopyridine.
The EARLY ACS (Early Glycoprotein IIb/IIIa Inhibition in Patients With Non-ST-Segment Elevation Acute Coronary Syndrome) trial (56) tested the hypothesis that a strategy of early routine administration of the GP IIb/IIIa inhibitor eptifibatide would be superior to delayed provisional administration in reducing ischemic complications among high-risk patients with UA/NSTEMI. The study investigators enrolled 9,492 patients who presented within 24 hours of an episode of ischemic rest discomfort of at least 10 minutes' duration. The study subjects were randomized within 8 to 12 hours after presentation and assigned to an invasive treatment strategy no sooner than the next calendar day. To qualify as having high-risk UA/NSTEMI, the subjects were required to have at least 2 of the following: ST-segment depression or transient ST-segment elevation, elevated biomarker levels (creatine kinase-myocardial band or troponin), or age Ն60 years. The study subjects were randomized in a double-blind design to receive either early routine administration of eptifibatide (double bolus followed by standard infusion) or delayed provisional eptifibatide at the time of PCI. Eptifibatide infusion was given for 18 to 24 hours after PCI in both groups. For patients who underwent PCI, the total duration of the infusion was Յ96 hours. For patients who did not receive PCI for whatever reason, the duration of infusion was Յ96 hours. The study infusion was stopped 2 hours before surgery for those undergoing CABG. Early clopidogrel was allowed at the investigators' discretion (75% intended early use), and if used, a loading dose of 300 mg was recommended. For patients beginning clopidogrel during PCI (intended in 25% of study subjects, but actually implemented in 11%), a dose of 600 mg was permitted. Randomization to 1 of 3 antithrombotic regimens was stratified according to the intention of the investigator to administer early clopidogrel (i.e., at or before randomization) (56) .
The primary endpoint (a 30-day composite of all-cause death, MI, recurrent ischemia requiring urgent revascularization, or thrombotic bailout at 96 hours) occurred in 9.3% of patients in the early therapy arm versus 10.0% of patients in the provisional GP IIb/IIIa inhibitor therapy arm (OR: 0.92; 95% CI: 0.80 to 1.06; pϭ0.23). Secondary endpoint (allcause death or MI within 30 days) event rates were 11.2% versus 12.3% (OR: 0.89; 95% CI: 0.79 to 1.01; pϭ0.08). Early routine eptifibatide administration was associated with a greater risk of TIMI major hemorrhage (2.6% versus 1.8%; pϭ0.02). Severe or moderate bleeding, as defined by the GUSTO (Global Utilization of Streptokinase and t-PA for Occluded Coronary Arteries) criteria, also occurred more commonly in the early eptifibatide group (7.6% versus 5.1%; pϽ0.001). Rates of red blood cell transfusion were 8.6% and 6.7% in the early-eptifibatide and delayed-eptifibatide groups, respectively (pϭ0.001). There were no significant interactions with respect to prespecified baseline characteristics, including early clopidogrel administration, and the primary or secondary efficacy endpoints. In a subgroup analysis, early administration of eptifibatide in patients who underwent PCI was associated with numerically fewer ischemic events.
A second contemporary study, the ACUITY (Acute Catheterization and Urgent Intervention Triage Strategy) trial (57) , examined in part the optimal strategy for the use of GP IIb/IIIa inhibitors in moderate-and high-risk ACS patients undergoing early invasive therapy. A total of 9,207 patients were randomized to 1 of 3 antithrombin regimens: unfractionated heparin (UFH) or enoxaparin plus GP IIb/IIIa inhibitor therapy; bivalirudin plus GP IIb/IIIa inhibitor therapy; or bivalirudin alone. Patients assigned to the heparin (UFH or enoxaparin) plus GP IIb/IIIa inhibitor therapy or to the bivalirudin plus GP IIb/IIIa inhibitor therapy were also randomized to immediate upstream routine GP IIb/IIIa inhibitor therapy or deferred selective use of GP IIb/IIIa inhibitor therapy at the time of PCI. A clopidogrel loading dose of Ն300 mg was required in all cases no later than 2 hours after PCI, and provisional GP IIb/IIIa inhibitor use was permitted before angiography in the deferred group for severe breakthrough ischemia. The composite ischemic endpoint occurred in 7.1% of the patients assigned to upstream administration and in 7.9% of patients assigned to deferred selective administration (RR: 1.12; 95% CI: 0.97 to 1.29; pϭ0.13) (57), and thus the noninferiority hypothesis was not achieved. Major bleeding was lower in the deferred-use group versus the upstream group (4.9% to 6.1%; pϽ0.001 for noninferiority and pϭ0.009 for superiority).
Although early GP IIb/IIIa inhibitor therapy as dual antiplatelet therapy also reduced complications after PCI, supporting its continued role in patients undergoing PCI (49, 53, 54, 56, 58) , these 2 most recent studies (56,57) more strongly support a strategy of selective rather than routine upstream use of GP IIb/IIIa inhibitor therapy as part of triple antiplatelet therapy. Data from EARLY ACS (56) highlight the potential bleeding risks of upstream use of a GP IIb/IIIa inhibitor as part of triple antiplatelet therapy. The use of a GP IIb/IIIa inhibitor should be undertaken when the risk-benefit ratio suggests a potential benefit for the patient. The use of these agents as part of triple antiplatelet therapy may therefore not be supported when there is a concern for increased bleeding risk or in non-high-risk subsets such as those with a normal baseline troponin level, those without diabetes, and those aged Ն75 years, in whom the potential benefit may be significantly offset by the potential risk of bleeding (Tables 2 and 3 ). Table 4 , and Appendixes 5 and 6 for supplemental information.)
Initial Invasive Versus Initial
Conservative Strategies: Recommendations (See
Timing of Invasive Therapy
Among initially stabilized patients with UA/NSTEMI for whom an early invasive strategy of coronary angiography is chosen, optimal timing of angiography has not been well defined. Early or immediate catheterization with revascularization of unstable coronary lesions may prevent ischemic events that would otherwise occur during medical therapy. Conversely, pretreatment with intensive antithrombotic therapy may diminish thrombus burden and "passivate" unstable plaques, improving the safety of percutaneous revascularization and reducing the risk of periprocedural ischemic complications. Three trials have compared different strategies of "early" versus "delayed" intervention in patients with UA/ NSTEMI and form the basis of the updated recommendations in this guideline.
The ISAR-COOL (Intracoronary Stenting with Antithrombotic Regimen Cooling-Off) trial (122) carried out at 2 hospitals between 2000 and 2002 randomized 410 patients with unstable chest pain and either electrocardiographic ST-segment depression or elevated troponin levels to undergo coronary angiography within 6 hours of presentation (median 2.4 hours) or after 3 to 5 days (median 86 hours) of antithrombotic pretreatment (122) . Patients with "large MI," defined by ST-segment elevation or creatine kinasemyocardial band isoenzyme activity Ͼ3 times normal, were excluded. Underlying medical therapy in both treatment arms included aspirin, clopidogrel, UFH, and tirofiban. By 30 days' follow-up, the primary endpoint of death or large MI (defined by new electrocardiographic Q waves, left bundlebranch block, or creatine kinase-myocardial band elevation Ͼ5 times normal) occurred in 11.6% of patients randomized to delayed catheterization versus 5.9% of those in the early angiography group (pϭ0.04). Differences between treatment groups were observed exclusively in the period before catheterization, with identical event rates in the 2 arms after angiography. Although providing evidence that a strategy of "cooling-off" for 3 to 5 days before angiography does not improve outcome in this setting, the findings of this trial were limited because of the small sample size and the prolonged delay before angiography in the medical pretreatment arm.
Information more relevant to contemporary practice patterns was provided in the 2009 publication of the large-scale multicenter TIMACS (Timing of Intervention in Acute Coronary Syndromes) trial (107) , which compared early versus delayed angiography and intervention in patients with non-ST-segment elevation ACS. Patients were included if they presented within 24 hours of onset of unstable ischemic symptoms with advanced age (Ն60 years), elevated cardiac biomarkers, or ischemic electrocardiographic changes, and were randomized to undergo angiography as rapidly as possible and within 24 hours of randomization (median 14 hours) versus after a minimum delay of 36 hours (median 50 hours). Anticoagulation included aspirin, clopidogrel in Ͼ80% of patients, heparin or fondaparinux, and GP IIb/IIIa inhibitors in 23% of patients. Although the trial was initially powered for enrollment of 4,000 patients to detect a 25% reduction in the primary endpoint of death, new MI, or stroke at 6 months, the steering committee chose to terminate enrollment at 3,031 patients because of recruitment challenges. Among the overall trial population, there was only a nonsignificant trend toward a reduced incidence of the primary clinical endpoint, from 11.3% in the delayed intervention group to 9.6% in the early intervention arm (HR for early intervention: 0.85; 95% CI: 0.68 to 1.06; pϭ0.15). However, a prospectively defined secondary endpoint of death, MI, or refractory ischemia was significantly reduced by early intervention from 12.9% to 9.5% (HR: 0.72; 95% CI: 0.58 to 0.89; pϭ0.003), mainly because of a difference in the incidence of refractory ischemia (3.3% versus 1.0% in the delayed versus early intervention arms, respectively; pϽ0.001). The occurrence of refractory ischemia was associated with a Ͼ4-fold increase in risk of subsequent MI. Moreover, significant heterogeneity was observed in the primary endpoint when stratified according to a prespecified estimation of baseline risk according to the GRACE (Global Registry of Acute Coronary Events) score. Patients in the highest tertile of the GRACE risk score (Ͼ140) experienced a sizeable and significant reduction in the incidence of the primary ischemic endpoint, from 21.0% to 13.9% (HR: 0.65; 95% CI: 0.48 to 0.89; pϭ0.006), whereas no difference in outcome (6.7% versus 7.6% in the delayed and early groups, respectively; HR: 1.12; 95% CI: 0.81 to 1.56; pϭ0.48) was observed among patients in the lower 2 risk tertiles (GRACE score Յ140) (107) .
Results of the TIMACS trial suggested superior outcome among patients managed by early rather than delayed intervention in the setting of UA/NSTEMI, although the reduction in the primary endpoint did not reach statistical significance for the overall trial population. Nevertheless, refractory ischemia was reduced by an early approach, as were the risks of death, MI, and stroke among patients at the highest tertile of ischemic risk as defined by the GRACE risk score (107). 
13). (Level of Evidence: B)
2011 recommendation modified (included ticagrelor and changed duration of therapy to "up to 12 months").
5. For UA/NSTEMI patients in whom an initial conservative strategy is selected, if recurrent symptoms/ischemia, heart failure, or serious arrhythmias subsequently appear, then diagnostic angiography should be performed (55, 72 2. For UA/NSTEMI patients in whom an initial invasive strategy is selected, it is reasonable to omit administration of an IV GP IIb/IIIa inhibitor if bivalirudin is selected as the anticoagulant and at least 300 mg of clopidogrel was administered at least 6 hours earlier than planned catheterization or PCI (57, 76, 77 To assess whether a more aggressive strategy of very early intervention, analogous to the standard of primary PCI for STEMI, would lead to improved outcomes in patients with non-ST-elevation ACS, the ABOARD (Angioplasty to Blunt the Rise of Troponin in Acute Coronary Syndromes) study investigators (123) compared angiography and intervention performed immediately on presentation with intervention carried out on the next working day. A total of 352 patients with unstable ischemic symptoms, ECG changes, or troponin elevation were randomized at 13 hospitals to immediate (at a median 70 minutes after enrollment) versus delayed (at a median 21 hours) angiography and revascularization. Background antithrombotic therapy consisted of aspirin, clopidogrel with a loading dose of Ն300 mg, abciximab during PCI, and the anticoagulant of the investigator's choice. The primary trial endpoint was peak troponin I value during the hospitalization period. Immediate intervention conferred no advantage with regard to the primary endpoint (median troponin I value 2.1 versus 1.7 ng/mL in the immediate and delayed intervention groups, respectively), nor was there even a trend toward improved outcome in the prespecified clinical secondary endpoint of death, MI, or urgent revascularization by 1 month (13.7% versus 10.2% in the immediate and delayed intervention groups, respectively; pϭ0.31) (123) .
These 3 trials (107, 122, 123) , taken together with earlier studies, do provide support for a strategy of early angiography and intervention to reduce ischemic complications in patients who have been selected for an initial invasive strategy, particularly among those at high risk (defined by a GRACE score Ͼ140), whereas a more delayed approach is reasonable in low-to intermediate-risk patients. The "early" time period in this context is considered to be within the first 24 hours after hospital presentation, although there is no evidence that incremental benefit is derived by angiography and intervention performed within the first few hours of hospital admission. The advantage of early intervention was 2. Prasugrel* 60 mg may be considered for administration promptly upon presentation in patients with UA/NSTEMI for whom PCI is planned, before definition of coronary anatomy if both the risk for bleeding is low and the need for CABG is considered unlikely (7, 8, 78) .
(Level of Evidence: C)
2011 recommendation remains current.
3. The use of upstream GP IIb/IIIa inhibitors may be considered in high-risk UA/NSTEMI patients already receiving aspirin and a P2Y 12 receptor inhibitor (clopidogrel or ticagrelor) who are selected for an invasive strategy, such as those with elevated troponin levels, diabetes, or significant ST-segment depression, and who are not otherwise at high risk for bleeding (50, 51, 55, 56, 58 4. In patients with definite UA/NSTEMI undergoing PCI as part of an early invasive strategy, the use of a loading dose of clopidogrel of 600 mg, followed by a higher maintenance dose of 150 mg daily for 6 days, then 75 mg daily may be reasonable in patients not considered at high risk for bleeding (32) . 2. In UA/NSTEMI patients who are at low risk for ischemic events (e.g., TIMI risk score Յ2) or at high risk of bleeding and who are already receiving aspirin and a P2Y 12 receptor inhibitor, upstream GP IIb/IIIa inhibitors are not recommended (56, 57, 78) .
(Level of Evidence: B)
2011 recommendation modified ("clopidogrel" replaced with "P2Y 12 receptor inhibitor").
Class III: Harm 1. In UA/NSTEMI patients with a prior history of stroke and/or TIA for whom PCI is planned, prasugrel* is potentially harmful as part of a dual antiplatelet therapy regimen (7).
*Patients weighing Ͻ60 kg have an increased exposure to the active metabolite of prasugrel and an increased risk of bleeding on a 10-mg once-daily maintenance dose. Consideration should be given to lowering the maintenance dose to 5 mg in patients who weigh Ͻ60 kg, although the effectiveness and safety of the 5-mg dose have not been studied prospectively. For post-PCI patients, a daily maintenance dose should be given for at least 12 months for patients receiving DES and up to 12 months for patients receiving BMS unless the risk of bleeding outweighs the anticipated net benefit afforded by a P2Y 12 receptor inhibitor. Do not use prasugrel in patients with active pathological bleeding or a history of TIA or stroke. In patients age Ն75 years, prasugrel is generally not recommended because of the increased risk of fatal and intracranial bleeding and uncertain benefit except in high-risk situations (patients with diabetes or a history of prior myocardial infarction), in which its effect appears to be greater and its use may be considered. Do not start prasugrel in patients likely to undergo urgent CABG. When possible, discontinue prasugrel at least 7 days before any surgery (8) . Additional risk factors for bleeding include body weight Ͻ60 kg, propensity to bleed, and concomitant use of medications that increase the risk of bleeding (e.g., warfarin, heparin, fibrinolytic therapy, or chronic use of nonsteroidal anti-inflammatory drugs) (8) .
†The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg daily (11). Ticagrelor's benefits were observed irrespective of prior therapy with clopidogrel (9) . When possible, discontinue ticagrelor at least 5 days before any surgery (12) . Issues of patient compliance may be especially important. Consideration should be given to the potential and as yet undetermined risk of intracranial hemorrhage in patients with prior stroke or TIA.
‡Applies to patients who were not treated chronically with these medications.
BMS indicates bare-metal stent; CABG, coronary artery bypass graft; DES, drug-eluting stent; GI, gastrointestinal; GP, glycoprotein; IV, intravenous; PCI, percutaneous coronary intervention; TIA, transient ischemic attack; TIMI, Thrombolysis In Myocardial Infarction; and UA/NSTEMI, unstable angina/non-ST-elevation myocardial infarction. 2011 recommendation modified (included ticagrelor, and duration of antiplatelet therapy changed to "up to 12 months").
a. If, after stress testing, the patient is classified as not at low risk, diagnostic angiography should be performed (55, 72) .
(Level of Evidence: A)
b. If, after stress testing, the patient is classified as being at low risk, the instructions noted below should be followed in preparation for discharge (55,72):
1. Continue aspirin indefinitely (61, 63, 64 2. For UA/NSTEMI patients in whom CABG is selected as a postangiography management strategy, the instructions noted below should be followed. 2. Discontinue enoxaparin 12 to 24 hours before CABG and dose with UFH per institutional practice (80, (92) (93) (94) .
(Level of Evidence: B)
3. Discontinue fondaparinux 24 hours before CABG and dose with UFH per institutional practice (95, 96) .

Discontinue bivalirudin 3 hours before CABG and dose with UFH per institutional practice (97,98). (Level of Evidence: B)
3. In patients taking a P2Y 12 receptor inhibitor in whom CABG is planned and can be delayed, it is recommended that the drug be discontinued to allow for dissipation of the antiplatelet effect ( 4. For UA/NSTEMI patients in whom PCI has been selected as a postangiography management strategy, the instructions noted below should be followed:
2011 recommendation modified ("thienopyridine" replaced with "P2Y 12 receptor inhibitor").
a. Continue aspirin (61, 63, 64) . 5. For UA/NSTEMI patients in whom medical therapy is selected as a management strategy and in whom no significant obstructive coronary artery disease on angiography was found, antiplatelet and anticoagulant therapy should be administered at the discretion of the clinician (Level of Evidence: C). For patients in whom evidence of coronary atherosclerosis is present (e.g., luminal irregularities or intravascular ultrasound-demonstrated lesions), albeit without flow-limiting stenoses, long-term treatment with aspirin and other secondary prevention measures should be prescribed.
(Level of Evidence: C)
2007 recommendation remains current.
6. For UA/NSTEMI patients in whom medical therapy is selected as a management strategy and in whom coronary artery disease was found on angiography, the following approach is recommended:
2011 recommendation modified (included ticagrelor).
a. Continue aspirin (61, 63, 64) .
(Level of Evidence: A)
b. Administer a loading dose of clopidogrel or ticagrelor* if not given before diagnostic angiography (9, 13) .
(Level of Evidence: B)
c. Discontinue IV GP IIb/IIIa inhibitor if started previously (50, 51, 57, 107) . 3. Continue fondaparinux for duration of hospitalization, up to 8 days, if given before diagnostic angiography (83) .
(Level of Evidence: B) (Continued)
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(Level of Evidence: B)
4. Either discontinue bivalirudin or continue at a dose of 0.25 mg/kg per hour for up to 72 hours at the physician's discretion if given before diagnostic angiography (77, 108, 109) .
7. For UA/NSTEMI patients in whom a conservative strategy is selected and who do not undergo angiography or stress testing, the instructions noted below should be followed:
2011 recommendation modified (included ticagrelor; duration of antiplatelet therapy changed to "up to 12 months").
a. Continue aspirin indefinitely (61, 63, 64) . 8. For UA/NSTEMI patients in whom an initial conservative strategy is selected and in whom no subsequent features appear that would necessitate diagnostic angiography (recurrent symptoms/ischemia, heart failure, or serious arrhythmias), LVEF should be measured (55, (111) (112) (113) (114) .
Class IIa 1. For UA/NSTEMI patients in whom PCI has been selected as a postangiography management strategy, it is reasonable to administer an IV GP IIb/IIIa inhibitor (abciximab, eptifibatide, or tirofiban) if not started before diagnostic angiography, particularly for troponin-positive and/or other high-risk patients (55, 58) .
(Level of Evidence: A)
2. For UA/NSTEMI patients in whom PCI is selected as a management strategy, it is reasonable to omit administration of an IV GP IIb/IIIa inhibitor if bivalirudin was selected as the anticoagulant and at least 300 mg of clopidogrel was administered at least 6 hours earlier (55, 57) .
(Level of Evidence: B)
3. If LVEF is less than or equal to 0.40, it is reasonable to perform diagnostic angiography (111) (112) (113) (114) . 2011 recommendation modified ("thienopyridine" replaced with "P2Y 12 receptor inhibitor").
2. Genotyping for a CYP2C19 loss of function variant in patients with UA/NSTEMI (or, after ACS and with PCI) on P2Y 12 receptor inhibitor therapy might be considered if results of testing may alter management (19) (20) (21) (22) 25, 27, 120) .
(Level of Evidence: C)
2011 recommendation modified ("thienopyridine" replaced with "P2Y 12 receptor inhibitor"). *The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg daily (11). The benefits of ticagrelor were observed irrespective of prior therapy with clopidogrel (9). When possible, discontinue ticagrelor at least 5 d before any surgery (12) . Issues of patient compliance may be especially important. Consideration should be given to the potential and as yet undetermined risk of intracranial hemorrhage in patients with prior stroke or TIA.
†Patients weighing Ͻ60 kg have an increased exposure to the active metabolite of prasugrel and an increased risk of bleeding on a 10-mg once-daily maintenance dose. Consideration should be given to lowering the maintenance dose to 5 mg in patients who weigh Ͻ60 kg, although the effectiveness and safety of the 5-mg dose have not been studied prospectively. For post-PCI patients, a daily maintenance dose should be given for at least 12 mo for patients receiving DES and up to 12 months for patients receiving BMS unless the risk of bleeding outweighs the anticipated net benefit afforded by a P2Y 12 receptor inhibitor. Do not use prasugrel in patients with active pathological bleeding or a history of TIA or stroke. In patients age Ն75 y, prasugrel is generally not recommended because of the increased risk of fatal and intracranial bleeding andrrruncertain benefit except in high-risk situations (patients with diabetes or a history of prior MI), in which its effect appears to be greater and its use may be considered. Do not start prasugrel in patients likely to undergo urgent CABG. When possible, discontinue prasugrel at least 7 d before any surgery (8) . Additional risk factors for bleeding include body weight Ͻ60 kg, propensity to bleed, and concomitant use of medications that increase the risk of bleeding (e.g., warfarin, heparin, fibrinolytic therapy, or chronic use of nonsteroidal anti-inflammatory drugs) (8) .
ACS indicates acute coronary syndrome; BMS, bare-metal stent; CABG, coronary artery bypass graft; DES, drug-eluting stent; GP, glycoprotein; IV, intravenous; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PCI, percutaneous coronary intervention; TIA, transient ischemic attack; UA/NSTEMI, unstable angina/non-ST-elevation myocardial infarction; and UFH, unfractionated heparin.
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Warfarin Therapy: Recommendations
(See Table 6 .)
6. Special Groups
Diabetes Mellitus: Recommendations
(See Table 7 .)
Intensive Glucose Control
As level to target when achieving glucose control. NICE-SUGAR (Normoglycaemia in Intensive Care EvaluationSurvival Using Glucose Algorithm Regulation), a large international randomized trial (nϭ6,104) of adults admitted to the intensive care unit with either medical or surgical conditions, compared intensive glucose control (target glucose range, 81 to 108 mg/dL) with conventional glucose control (to achieve a glucose level of Ͻ180 mg/dL, with reduction and discontinuation of insulin if the blood glucose level dropped below 144 mg/dL) (149) . Time-weighted glucose levels achieved were 115Ϯ18 mg/dL in the intensive group versus 144Ϯ23 mg/dL in the conventional group. The risk of death was increased at 90 days in the intensive group by 2.6% (27.5% versus 24.9%; OR: 1.14; 95% CI: 1.02 to 1.08; pϭ0.02; number needed to harmϭ38). The result remained the same after adjusting for potential confounders. There were significantly more episodes of treatment-related hypoglycemia in the intensely managed group (6.8% versus 0.5%; pϭ0.001), although the contribution of hypoglycemia to excess mortality is uncertain (149, 150) . Overall, the hospital course and proximate causes of death were similar in the 2 groups. Excess deaths in the intensive management group were predominantly of cardiovascular causes (absolute difference: 5.8%; pϭ0.02). More patients in the intensive group than in the conventional group were treated with corticosteroids. Because NICE-SUGAR (149) enrolled critically ill medical and surgical patients, the degree to which its results can be extrapolated to the management of patients with UA/ NSTEMI is unclear. Although recent data from a small, mechanistic clinical trial (155) suggest that glucose control may reduce inflammation and improve left ventricular ejection fraction in patients with acute MI, it remains uncertain whether acute glucose control will improve patient outcomes. [75] and replaced "clopidogrel and prasugrel" with "P2Y 12 receptor inhibitor").
Class III: No Benefit 1. Dipyridamole is not recommended as an antiplatelet agent in post-UA/NSTEMI patients because it has not been shown to be effective (90, 139, 140) .
(Level of Evidence: B)
*For aspirin-allergic patients, use either clopidogrel or ticagrelor alone (indefinitely) or try aspirin desensitization. Note that there are no data for therapy with 2 concurrent P2Y 12 receptor inhibitors, and this is not recommended in the case of aspirin allergy.
†The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg daily (11). Ticagrelor's benefits were observed irrespective of prior therapy with clopidogrel (9) . When possible, discontinue ticagrelor at least 5 d before any surgery (12) . Issues of patient compliance may be especially important. Consideration should be given to the potential and as yet undetermined risk of intracranial hemorrhage in patients with prior stroke or TIA.
‡Patients weighing Ͻ60 kg have an increased exposure to the active metabolite of prasugrel and an increased risk of bleeding on a 10-mg once-daily maintenance dose. Consideration should be given to lowering the maintenance dose to 5 mg in patients who weigh Ͻ60 kg, although the effectiveness and safety of the 5-mg dose have not been studied prospectively. For post-PCI patients, a daily maintenance dose should be given for at least 12 mo for patients receiving DES and up to 12 mo for patients receiving BMS unless the risk of bleeding outweighs the anticipated net benefit afforded by a P2Y 12 receptor inhibitor. Do not use prasugrel in patients with active pathological bleeding or a history of TIA or stroke. In patients age Ն75 y, prasugrel is generally not recommended because of the increased risk of fatal and intracranial bleeding and uncertain benefit except in high-risk situations (patients with diabetes or a history of prior myocardial infarction), in which its effect appears to be greater and its use may be considered. Do not start prasugrel in patients likely to undergo urgent CABG. When possible, discontinue prasugrel at least 7 d before any surgery (8) . Additional risk factors for bleeding include body weight Ͻ60 kg, propensity to bleed, and concomitant use of medications that increase the risk of bleeding (e.g., warfarin, heparin, fibrinolytic therapy, or chronic use of nonsteroidal anti-inflammatory drugs) (8) .
§Continue aspirin indefinitely and warfarin longer term as indicated for specific conditions such as atrial fibrillation; LV thrombus; or cerebral, venous, or pulmonary emboli.
ʈAn INR of 2.0 to 2.5 is preferable while given with aspirin and a P2Y 12 receptor inhibitor, especially in older patients and those with other risk factors for bleeding. For UA/NSTEMI patients who have mechanical heart valves, the INR should be at least 2.5 (based on type of prosthesis).
BMS indicates bare-metal stent; CABG, coronary artery bypass graft; DES, drug-eluting stent; GI, gastrointestinal; INR, international normalized ratio; LV, left ventricular; PCI, percutaneous coronary intervention; PPI, proton pump inhibitor; TIA, transient ischemic attack; and UA/NSTEMI, unstable angina/non-ST-elevation myocardial infarction. A consensus statement by the American Association of Clinical Endocrinologists and the American Diabetes Association (157) summarized that "although hyperglycemia is associated with adverse outcomes after acute MI, reduction of glycemia per se and not necessarily the use of insulin is associated with improved outcomes. It remains unclear, however, whether hyperglycemia is a marker of underlying health status or is a mediator of complications after acute MI. Noniatrogenic hypoglycemia has also been associated with adverse outcomes and is a predictor of higher mortality."
There is a clear need for a well-designed, definitive randomized trial of target-driven glucose control in UA/ NSTEMI patients with meaningful clinical endpoints so that glucose treatment thresholds and glucose targets can be determined. Until such a trial is completed, and on the basis of the balance of current evidence (157) (158) (159) , the writing group concluded that it was prudent to change the recommendation for the use of insulin to control blood glucose in UA/NSTEMI from a more stringent to a more moderate target range in keeping with the recent 2009 STEMI and PCI focused update (Class IIa, LOE: B) (154) and recommend treatment for hyperglycemia Ͼ180 mg/dL while avoiding hypoglycemia. The writing group believed that the 2007 recommendation (4) regarding long-term glycemic control targets failed to reflect recent data casting doubt on a specific ideal goal for the management of diabetes in patients with UA/NSTEMI.
Diabetes is another characteristic associated with high risk for adverse outcomes after UA/NSTEMI. The 2007 UA/ NSTEMI guidelines (4) state that patients with diabetes are at high risk and in general should be treated similarly to patients with other high-risk features. However, the 2012 writing group noted that diabetes was not listed as a high-risk feature for which an invasive strategy was specifically preferred, in contrast to the inclusion of chronic kidney disease (CKD) and diabetes mellitus as characteristics favoring an invasive approach in the 2007 European Society of Cardiology guidelines for management of UA/NSTEMI (160). To revisit this question for diabetes, the writing group reviewed results of the published analysis of patients with diabetes in the FRISC-II (FRagmin and Fast Revascularization during InStability in Coronary artery disease) trial (72) . Overall, the FRISC-II trial demonstrated a benefit with invasive management compared with conservative management in patients with UA/NSTEMI. There were similar reductions in the risk of MI/death at 1 year in the diabetic subgroup randomized to an invasive strategy (OR: 0.61; 95% CI: 0.36 to 1.04) compared with patients who did not have diabetes randomized to an invasive strategy (OR: 0.72; 95% CI: 0.54 to 0.95). The risk of death was also reduced by 3. It is reasonable to use an insulin-based regimen to achieve and maintain glucose levels less than 180 mg/dL while avoiding hypoglycemia* for hospitalized patients with UA/NSTEMI with either a complicated or uncomplicated course (149) (150) (151) (152) .
*There is uncertainty about the ideal target range for glucose necessary to achieve an optimal risk-benefit ratio.
CABG indicates coronary artery bypass graft; PCI, percutaneous coronary intervention; and UA/NSTEMI, unstable angina/non-ST-elevation myocardial infarction. (174) . A more recent study comparing iodixanol versus iopamidol provides additional supportive evidence (176) . However, even these clinical inferences must be tempered by the relative paucity of head-to-head trials comparing CIN rates among the various contrast media and the variability in results (e.g., for iohexol versus other low-osmolar comparators) (177) (178) (179) (180) . Furthermore, the assumption that a transient rise in serum creatinine after 24 to 48 hours is a reliable predictor of the more serious but somewhat delayed development of renal failure requiring hospitalization or dialysis has been challenged. A nationwide Swedish survey (181) of hospitalizations for renal failure after coronary procedures in 57,925 patients found that this risk was paradoxically higher with iodixanol (1.7%) than ioxaglate (0.8%) or iohexol (0.9%; pϽ0.001). Although the result was observational, hence subject to selection bias, it persisted in analyses of high-risk patient subsets (patients with diabetes, prior history of renal failure), in multivariable analysis, and in hospitals crossing over from ioxaglate to iodixanol. Iodixanol's greater viscosity was speculated but not demonstrated to be a possible mechanism for the observed effect. Thus, an overall summary of the current database, updated since previous guideline recommendations (4), is that strength and consistency of relationships between specific isosmolar or low-osmolar agents and CIN or renal failure are not sufficient to enable a guideline statement on selection among commonly used low-osmolar and isosmolar media. Instead, the writing group recommends focusing on operator conduct issues shown to be important to protect patients, that is, 1) proper patient preparation with hydration, and 2) adjustment of maximal contrast dose to each patient's renal function and other clinical characteristics. With respect to patient preparation, the writing group reviewed several trials addressing the optimal preparatory regimen of hydration and pharmacotherapy. The basic principle of hydration follows from experimental studies and 3. Calculation of the contrast volume to creatinine clearance ratio is useful to predict the maximum volume of contrast media that can be given without significantly increasing the risk of contrast-associated nephropathy (166, 167) .
Class IIa clinical experience, with isotonic or half-normal saline alone being the historical gold standards (164, 165, (182) (183) (184) . More recently, sodium bicarbonate has been tested as the hydrating solution. Some trials have reported superiority of sodium bicarbonate over saline in preventing CIN (185) (186) (187) (188) . Similarly, some have reported a benefit of N-acetylcysteine administration as adjunctive therapy to hydration (185, 189) , whereas others have not (190, 191) . Thus, although the writing group found the evidence compelling for adequate hydration preparatory to angiography with contrast media, it found the evidence insufficient to recommend a specific regimen.
With respect to limitation of contrast dose by renal function, mounting evidence points to renal-function-specific limits on maximal contrast volumes that can be given without significantly increasing the baseline risk of provoking CIN. In a contemporary study, Laskey et al studied 3,179 consecutive patients undergoing PCI and found that a contrast volume to creatinine clearance ratio Ͼ3.7 was a significant and independent predictor of an early and abnormal increase in serum creatinine (166) . In an earlier trial, administration of a contrast volume of 5 mLϫbody weight (kg)/serum creatinine (mg/dL), applied to 16,592 patients undergoing cardiac catheterization, was associated with a 6-fold increase in the likelihood of patients developing CIN requiring dialysis (167) .
Patients with CKD are consistently underrepresented in randomized controlled trials of cardiovascular disease (192) . The impact of an invasive strategy has been uncertain in this group. The SWEDEHEART (Swedish Web-System for Enhancement and Development of Evidence-Based Care in Heart Disease Evaluated According to Recommended Therapies) study included a cohort of 23,262 patients hospitalized for NSTEMI in Sweden between 2003 and 2006 who were age Յ80 years (169) . This contemporary nationwide registry of nearly all consecutive patients examined the distribution of CKD and the use of early revascularization after NSTEMI and evaluated whether early revascularization (by either PCI or CABG) within 14 days of admission for NSTEMI altered outcomes at all stages of kidney function.
In SWEDEHEART, all-cause mortality was assessed at 1 year and was available in Ͼ99% of patients. Moderate or more advanced CKD (estimated glomerular filtration rate [eGFR] Ͻ60 mL/min per 1.73 m 2 ) was present in 5,689 patients (24.4%). After multivariable adjustment, the 1-year mortality in the overall cohort was 36% lower with early revascularization (HR: 0.64; 95% CI: 0.56 to 0.73; pϽ0.001) (169) . The magnitude of the difference in 1-year mortality was similar in patients with normal eGFR (early revascularization versus medically treated: 1.9% versus 10%; HR: 0.58; Early revascularization was associated with increased 1-year survival in UA/NSTEMI patients with mild to moderate CKD, but no association was observed in those with severe or end-stage kidney disease (169) .
The findings from SWEDEHEART are limited by their nonrandomized nature and the potential for selection bias despite the intricate multivariable adjustment (169) . On the other hand, SWEDEHEART captured unselected patients with more comorbidities and is therefore more reflective of real-world patients.
Recently, a collaborative meta-analysis of randomized controlled trials that compared invasive and conservative treatments in UA/NSTEMI was conducted to estimate the effectiveness of early angiography in patients with CKD (168) . The meta-analysis demonstrated that an invasive strategy was associated with a significant reduction in rehospitalization (RR: 0.76; 95% CI: 0.66 to 0.87; pϽ0.001) at 1 year compared with conservative strategy. The meta-analysis did not show any significant differences with regard to all-cause mortality (RR: 0.76; 95% CI: 0.49 to 1.17; pϭ0.21), nonfatal MI (RR: 0.78; 95% CI: 0.52 to 1.16; pϭ0.22), and the composite of death/nonfatal MI (RR: 0.79; 95% CI: 0.53 to 1.18; pϭ0.24) (168).
Our recommendation is that an early invasive strategy (i.e., diagnostic angiography with intent to perform revascularization) is a reasonable strategy in patients with mild and moderate CKD. Clinicians should exercise judgment in all populations with impaired kidney function when considering whether to implement an invasive strategy. Such implementation should be considered only after careful assessment of the risks, benefits, and alternatives for each individual patient.
The observational data with regard to patients with mild to severe CKD also support the recognition that CKD is an underappreciated high-risk characteristic in the UA/NSTEMI population. The increased risk of mortality associated with mild, moderate, and severe CKD remains evident across studies (162, 163, 168, 193) . Indeed, the risks of short-and long-term mortality are increased as the gradient of renal dysfunction worsens (162, 168, 193) . The optimal role of early revascularization in this heterogeneous population of patients Table 9 .)
Quality Care and Outcomes
The development of regional systems of UA/NSTEMI care is a matter of utmost importance (196, 198, 199) . This includes encouraging the participation of key stakeholders in collaborative efforts to evaluate care using standardized performance and quality-improvement measures, such as those endorsed by the ACC and the AHA for UN/NSTEMI (199) . Standardized quality-of-care data registries designed to track and measure outcomes, complications, and adherence to evidence-based processes of care for UA/NSTEMI are also critical: programs such as the NCDR (National Cardiovascular Data Registry) ACTION Registry-GWTG, the AHA's Get With The Guidelines (GWTG) quality-improvement program, and those performance-measurement systems required by The Joint Commission and the Centers for Medicare and Medicaid Services (194, (201) (202) (203) . More recently, the AHA has promoted its Mission: Lifeline initiative, which was developed to encourage closer cooperation and trust among prehospital emergency services personnel and cardiac care professionals (194) . The evaluation of UA/NSTEMI care delivery across traditional care-delivery boundaries with these tools and other resources is imperative to identify systems problems and enable the application of modern quality-improvement methods, such as Six Sigma, to make necessary improvements (195, 197, 200, 204) . The qualityimprovement data coming from registries like the ACTION-GTWG may prove pivotal in addressing opportunities for quality improvement at the local, regional, and national level, including the elimination of healthcare disparities and conduct of comparative effectiveness research.
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